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(54) Portable telephone with pivotally mounted keypad 

(57) The size of the display in a portable telephone 
apparatus (16) is increased by having a push-button 
keypad (30) located on the outside of a hinged flip mem- 
ber (28). A touch-sensitive display (24) is disposed in 
the main body of the apparatus so that when the hinged 
flip member (28) is in the closed position, any selection 
made from the keypad (30) is communicated to and con- 
tacts the touch-sensitive display (24) located below the 
keypad surface. 
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Description 

Field of the Invention 

The present invention relates to portable telecom- 
munications devices, and more particularly, to folding- 
type portable wireless telephones equipped with dis- 
plays. 

Background of the Invention 

An important objective of cutting edge communica- 
tion technology is enabling individuals to exchange in- 
formation at anytime or anyplace. In fact, individuals in- 
creasingly want the freedom to communicate via both 
wired and wireless communication devices. To this end, 
mobile communication networks have recently begun to 
attract significant commercial use with cellular radio 
emerging as a leading technology in the area of wireless 
communications. 

The increased popularity of cellular communica- 
tions has given rise to the use of cellular radio tele- 
phones which are portable. There is a tendency today 
for portable cellular telephones to be made increasingly 
lighter in weight and compact in order to increase the 
portability of such devices. One particularly compact 
portable cellular telephone is the so-called flip telephone 
which comprises a main body and a hinged flip member. 

Typically, in actual use of such a flip telephone, the 
hinged member is pivoted manually by the user into an 
open position to initiate a telephone call. AM or most of 
the electronic components of the flip phone are placed 
within the main body portion of the telephone. The main 
body typically contains a push-button keypad, a flat pan- 
el visual display, a radio transceiver, a battery and all 
the circuitry required to establish communication with a 
base station of a cellular network. One commercially 
popular flip telephone configuration uses the position of 
the flip member to toggle the telephone between two dif- 
ferent telephonic states. These states are sometimes 
referred to as "active" and "standby". In particular, when 
the flip member is in a closed position, the telephone is 
placed in "standby" mode meaning that the telephone 
will be responsive to an incoming call. When a call ar- 
rives, the user of the telephone opens the flip member 
thereby placing the phone in "active" mode. In this "ac- 
tive" mode the user is able to answer incoming calls or 
initiate outgoing calls. Commonly, in this flip phone con- 
figuration, the detection of the position of the flip mem- 
ber is accomplished by using a standard reed relay con- 
sisting of a magnet and a pair of magnetically sensitive 
electrodes. The reed relay serves as the switching 
mechanism for placing the flip telephone in a particular 
telephonic state as a function of the flip member posi- 
tion. 

In addition to sometimes being used to switch the 
telephone between active and standby modes, the flip 
member also contains elements which provide certain 
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features. The contents of the flip member are dependent 
upon which of two typical, alternative designs is used 
for the hinged flip member. In the first design approach, 
the microphone and ringing element of the telephone 
5 are located within the main body portion. Here, the 
hinged flip member serves to protect the push-buttons 
of the keypad when the telephone is not in use and re- 
flects the voice of the user into the microphone during 
a telephone call. In the second design approach, the mi- 

io crophone is housed within the hinged flip member. Here, 
the hinged member is again pivoted manually by the us- 
er into an open position thereby maintaining a select dis- 
tance between the user's mouth and the microphone. 
The popularity of the flip phone design can be at- 

75 tributed to its lightweight and compact nature which al- 
lows users to carry the phone comfortably on their per- 
son or in a briefcase. But, certain tradeoffs must be 
made in order to provide such a compact telephone. For 
example, the flat panel display of present cellular flip 

20 phones comprises a relatively small part of the device. 
This small display area allows only a limited amount of 
information to be displayed to the user (e.g., the tele- 
phone number dialed and certain function descriptions 
such as "SEND") and does not allow the user to interact 

2S directly with the phone through the display. As the use 
of cellular phones increases and more sophisticated on- 
line services are accessed by users over the cellular net- 
work it will be desirable to display a larger amount of 
information to the user and provide enhanced interac- 

30 tivity through the display. 

One prior art portable telecommunications device 
having a large display is described in United States Pat- 
ent No. 5, 1 89,632, issued on February 23, 1 993 to Paa- 
janen.et al., which discloses a combination portable per- 

35 sorial computer and mobile telephone. This device uses 
the same display screen for both the mobile telephone 
and computer. The computer keyboard is arranged to 
be movable between an open and closed position with 
respect to the body of the device. Thus, when the com- 

40 puter keyboard is in the open position, the entire com- 
puter display screen and computer keyboard are acces- 
sible to the user for operating the computer Alternative- 
ly, when in the closed position, the computer keyboard 
member covers most of the computer display screen 

45 and leaves a small portion of the display screen visible 
for use as the mobile telephone display. The mobile tel- 
ephone is operated by a separate set of push-buttons 
which are located on the outside cover of the device. 
Essentially then the device has a keyboard member 

50 which is double-sided such that the computer keyboard 
and mobile telephone push-buttons are on opposite 
sides of the keyboard member. Although this portable 
computer and mobile telephone device has a large dis- 
play screen in comparison to a conventional cellular flip 

55 phone, the part of the display dedicated to mobile tele- 
phone functionality is small. In particular, the cellular 
phone half of the device is only operated in the fully 
closed position and employs that portion of the display 
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which is left exposed by the closed cover. 

As additional functionality is designed into cellular 
flip phones it will be advantageous to provide a larger 
display space which would allow the user to employ the 
cellular phone in an enhanced interactive fashion. How- 5 
ever, increasing the display area is not a straightforward 
design change due to the desirability of maintaining the 
compact nature of the flip phone. Further, the keypad 
contained in the main body of present standard flip 
phone designs encompasses a large amount of the total 10 
available inside surface area making it difficult for man- 
ufacturers to add a larger display area without increas- 
ing the overall size of the flip phone. 

Summary of the Invention is 

An object of the present invention is thus to provide 
a portable, wireless telephone with a display which is 
larger than prior art flip telephones without an increase 
in overall telephone size. In accordance with the inven- 20 
tion, the push-button keypad is located on the outside 
of the hinged flip member of the telephone and a touch- 
sensitive display is disposed in the main body so that 
when the hinged flip member is in the closed position, 
any selection made from the keypad by the user is com- 2s 
municated to and contacts the touch-sensitive display 
located below the keypad surface. By locating the key- 
pad on the hinged member, a larger surface area on the 
main body portion is made available for the visual dis- 
play. When the hinged member is in the open position, 30 
the entire touch-sensitive display disposed in the main 
body is accessible to the user. 

In preferred embodiments, the display can be 
adapted to provide various touch-sensitive options 
which may be selected by the user through directly 35 
touching the display screen. 

Brief Description of the Drawing 

FIG. 1 is a perspective view of a prior art wireless *o 
flip telephone; 

FIG. 2 is a perspective view of a wireless flip tele- 
phone constructed in accordance with an illustrative 
embodiment of the present invention; 
FIG. 3 is a front view ol the wireless flip telephone 45 
of FIG. 2 in a fully closed position; 
FIG. 4 is a front view of the wireless flip telephone 
of FIG. 2 in a fully open posilion; 
FIG. 5 is a block schematic diagram representing 
an illustrative flat panel display for use in the wire- so 
less flip telephone as shown in FIG. 2; 
FIG. 6 is a block diagram representing an illustrative 
touch sensitive overlay for use in the wireless flip 
telephone as shown in FIG. 2; 

FIG. 7-9 show perspective views of an illustrative 55 
numeric keypad and push-button arrangement for 
use in the wireless telephone as shown in FIG. 2; 
FIG. 10 is an illustrative user layout of the touch- 
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sensitive display for use in the wireless flip tele- 
phone as shown in FIG. 2; and 
FIG. 11 is a block diagram representing an illustra- 
tive arrangement of the circuitry of the wireless flip 
telephone as shown in FIG. 2. 

Detailed Description of the Invention 

FIG. 1 shows a conventional wireless flip telephone 
2 having a visual display 6. In such a conventional tele- 
phone, the visual display 6 is typically only 1 .5 to 2 inch- 
es wide and 0.5 inches high. This small physical foot- 
print typically allows for a 2-line display of 10 characters 
per line. Increasing the display area of such a conven- 
tional flip telephone is not a straightforward design 
change due to the desirability of maintaining the com- 
pact nature of the flip phone. Further, as can be seen in 
FIG. 1 , the keypad 8 contained in the main body of con- 
ventional flip phone designs encompasses a large 
amount of the total available inside surface area. Thus, 
the ability to add a larger display area without increasing 
the overall size of the flip phone is severely limited. 

In contrast, the illustrative embodiment of the 
present invention shown in FIG. 2 : is of a wireless flip 
telephone 16 having a touch-sensitive display 24 meas- 
uring approximately 2 inches wide and 3.25 inches high. 
This significantly larger display surface advantageously 
provides for the display of an increased amount of infor- 
mation to the user and enables the user to access cer- 
tain telephone functionality directly from the touch-sen- 
sitive display 24. 

More particularly, the wireless flip telephone 1 6 has 
a main body 22 and a pivoting flip member 28. Flip mem- 
ber 28 has on its outer surface a numeric keypad 30 
having plurality of push-buttons 32. The flip member 28 
is pivotally connected to the main body 22 by a hinge 
structure 34. Main body 22 includes a speaker 20, an- 
tenna 18, power button 21, volume control button 36, 
and the touch-sensitive display 24. Advantageously, by 
locating the numeric keypad 30 and push-buttons 32 on 
the flip member 28, the touch-sensitive display 24 can 
be made much larger than prior art displays used in wire- 
less flip telephones. It will be readily apparent to those 
skilled in the art that the touch-sensitive display 24 
should be designed to minimize power consumption 
during use. Therefore/although any commercially avail- 
able touch-sensitive display configuration for presenting 
visual information may be utilized in the present inven- 
tion, a passive flat panel display configuration such as 
a liquid crystal display (LCD) with a touch-sensitive 
overlay is preferred. 

With particular reference to the illustrative embodi- 
ments shown in FIG. 3 and FIG. 4, the advantages of 
the present invention may be more fully appreciated. 
The closed position depicted in FIG. 3 would be typical 
for a user in storing or carrying the wireless flip tele- 
phone 16. In accordance with the illustrative embodi- 
ment of the invention, the position of flip member 28 is 
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detected and thereafter communicated to display cir- 
cuitry contained in main body 22 for configuring touch- 
sensitive display 24. As will be apparent to those of or- 
dinary skill in the art, the detection of the flip member 
position may be accomplished, for example, through the 
use of a reed relay as discussed previously or through 
a cam/microswitch combination. Again illustratively, 
when the user activates the flip telephone 16 by press- 
ing PWR button 21 and the position of flip member 28 
is detected as being in the closed position, the touch- 
sensitive display 24 is placed in a mode to interpret the 
user dialed telephone number via push-buttons 32 of the 
numeric keypad 30. After dialing the desired telephone 
number via push-buttons 32, the user may employ SND 
key 25 and END key 23 to complete the call in standard 
fashion across a cellular network. 

Essentially, push-buttons 32 serve as actuators for 
communicating key pushes from the user through the 
flip member 28 to the touch sensitive display 24. This 
communication is facilitated by having the touch-sensi- 
tive display 24 and the push-buttons 32 in a substantially 
overlapping position when the flip member 28 is closed. 
As shown in FIG. 7-9, the actuator part 31 of push-but- 
tons 32 is located on the inner surface of flip member 
28 and the button part is located on the outer surface of 
the flip member 28 exposed to the user. When the user 
selects a particular push-button 32, the actuator 31 
makes contact with the touch-sensitive display 24 and 
provides a stimulus to the touch-sensitive display 24 and 
related display circuitry. This stimulus is then translated 
into the desired telephone function (e.g., key push of the 
number "2"). After entering the desired telephone 
number, the user selects SND button 25 to place tele- 
phone 16 off-hook and to initiate the call to a cellular 
network. 

A circuit arrangement of illustrative wireless flip tel- 
ephone 16 is shown in FIG. 11. For example, user se- 
lections made from the touch-sensitive display 24 while 
initiating a telephone call are interpreted by central 
processing unit (CPU) 84. Thereafter, the CPU 84 in- 
vokes the appropriate commands through the telephony 
circuits 86 to place the call via a cellular network using 
the RF circuitry 88. Further, CPU 84 provides any nec- 
essary processing required for displaying information on 
touch-sensitive display 24 and provides the means to 
display user-programmable soft keys and application 
software icons directly on the touch-sensitive display 24. 

In accordance with the present illustrative embodi- 
ment, the touch-sensitive display 24 may also receive 
input directly from the user without the use of numeric 
keypad 30. FIG. 4 shows a perspective view of the wire- 
less flip telephone 16 in the fully open position with an 
illustrative configuration of touch-sensitive display 24. 
Illustratively, after dialing and initiating the telephone call 
via the cellular network as discussed above, the user 
may open and fully extend the flip member 28. Similar 
to when in the flip member closed position, a detection 
is made that flip member 28 is now in an open position 



and touch-sensitive display 24 is placed in a mode to be 
configured with various touch-sensitive elements. The 
configuration of the touch-sensitive display 24 is facili- 
tated by icons 82 which when selected by the user will 
5 affect a particular display configuration. For example, 
FIG. 4 shows a configuration where the user, after se- 
lecting the appropriate icon 82, has implemented auto- 
matic speed dialing. Speed dialing is further facilitated 
by soft keys 80 which appear on the touch-sensitive dis- 

io play 24. The user may then select a particular soft key 
80 to speed dial the party associated with that key. 

FIG. 10 shows another alternative embodiment of 
a layout for touch-sensitive display 24 in the flip open 
position. A portion of touch-sensitive display 24 is par- 
's titioned for display area 78 which provides for the display 
of various text or graphical information from an on-line 
service (e.g. Internet). Having fully opened the flip mem- 
ber to expose the entire touch-sensitive display 24, the 
user may make a selection from the various options pre- 

20 sented on the display 24. For example, the user could 
select icon 82 to initiate an application software program 
(e.g., personal address program, user help, etc.). Fur- 
ther, display area 24 may be configured with a touch- 
sensitive numeric keypad 85 thereby providing the user 

25 another dialing alternative in the flip open position. Thus, 
the user may dial a desired telephone number from 
touch -sensitive keypad 85 and initiate a call to the dialed 
number via SND key 83. Upon finishing the call, the user 
may place telephone 1 6 in a on-hook mode by depress- 

30 ing END key 81 From the foregoing, and with a com- 
parison to the visual display 6 of the prior art flip phone 
of FIG. 1 , it will be readily apparent that the wireless flip 
telephone 16 of the present invention provides a signif- 
icantly larger display area to the user. In addition, an 

35 increase in functionality to a user of a portable wireless 
telephone is provided without an increase in size over 
conventional wireless flip telephones. 

As discussed previously, the touch-sensitive dis- 
play 24 is preferably an LCD having a touch -sensitive 

40 overlay The schematic of a conventional LCD display 
is shown in FIG. 5. Intersecting row and column elec- 
trodes, 40 and 42 respectively, define pixels in an X-Y 
orthogonal matrix. Matrix addressing is used to display 
information by changing the reflectivity ortransmissivity 

45 of pixels on the display. In matrix addressing, each pixel 
is related to a set of coordinates in the matrix and has 
a row and column address. Each of the pixels has one 
terminal connected together with other pixels in a row, 
and the other terminal is connected with other pixels in 

50 a column located orthogonal to the row. When a pixel is 
selected by a controller 43, a voltage is applied to cor- 
responding row and column leads, by row driver circuit 
44 and column driver circuit 46 to define the coordinates 
of the selected pixel. The row and column leads are mul- 

55 tiplexed so only one row lead and column lead receives 
an electrical signal at a given instant in time. This mul- 
tiplexing arrangement eliminates the activation of invalid 
pixels. 
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a main body; 

a flip member having an inner and outer sur- 
face; 

a keypad, located on said outer surface ol said 
5 flip member, having a plurality of push-buttons 

which can be selectively actuated for operating 
said portable telephone apparatus: 
a touch-sensitive display which receives and is 
mechanically responsive to input entered from 
10 said keypad, said touch-sensitive screen being 

disposed in said main body; and 
said flip member being rotatable between a first 
position in which said touch-sensitive display 
and said inner surface of said flip member are 
is in a substantial overlapping relationship, and a 

second position in which said flip member ex- 
tends from said main body exposing a substan- 
tial portion of said touch-sensitive display 

20 2. The portable telephone apparatus ol claim 1 t 
wherein said apparatus further comprises means 
for presenting a plurality of functions on said touch- 
sensitive display, at least one of said functions be- 
ing selectable directly from said touch-sensitive dis- 

25 play by a user when said flip member is in said sec- 
ond position. 

3. The portable telephone apparatus of claim I where- 
in said main body includes a microphone. 

30 

4. The portable telephone apparatus of claim 1 where- 
in said inner surface of said flip member includes a 
microphone. 

35 5. The portable telephone apparatus of claim I where- 
in at least one of said plurality of push-buttons pro- 
vides a direct stimulus to said touch-sensitive dis- 
play through said flip member when said flip mem- 
ber is in said first position and said push-button is 

40 actuated. 



Matrix addressing, depending upon the overall size 
of the display, may require a very high rate of multiplex- 
ing which produces signal pulses with very short duty 
cycles. These short duty cycles can affect the visual per- 
formance of LCD's. In order to eliminate any such deg- 
radation visual performance, a transistor or diode switch 
48 in combination with a capacitor 50 may be incorpo- 
rated at each pixel matrix junction. The capacitor, 
charged by the diode or transistor arrangement, pro- 
vides a sufficiently long pulse across the display medi- 
um to cause a visual response. Depending upon the size 
of the display and rate of multiplexing selected, it will be 
understood by those skilled in the art that the capacitor 
and diode arrangement may be omitted in certain LCD 
configurations. 

FIG. 6 shows a conventional overlay 54 that utilizes 
a membrane switch, in combination with an addressing 
and detection scheme. The membrane switch facilitates 
user interaction with an LCD controller system. As 
shown in FIG. 6, the overlay 54 includes a plurality of 
spaced apart parallel row electrodes 60 oriented in the 
X-axial direction disposed on an inner surface of a front, 
optically transparent panel member 56. Additionally, a 
plurality of spaced apart parallel column electrodes 62 
are oriented in the Y-axial direction and disposed on an 
inner surface of a rear, optically transparent panel mem- 
ber 58. The front panel 56 and rear panel 58 are sepa- 
rated by an air gap which electrically isolates the row 
electrodes 60 from the column electrodes 62. At the end 
of each column electrode 62, a pull up resistor 64 is con- 
nected to a reference voltage 66, and a comparator 68 
which detects a change in voltage across the pull up re- 
sistor 64. At the end of each row electrode 60 there is a 
transistor 72 which is addressed by scan logic 76, and 
an emitter 74 tied to ground. 

Illustratively, when contact of the touch-sensitive 
display 24 occurs (e.g., the user presses a push-button), 
contact with an ■"active" row electrode 60, in which tran- 
sistor 72 is activated, with a column electrode 62 causes 
a voltage change in the output of comparator 68. The 
comparator 68 output is provided to the sense logic 70 
which outputs the address of the contacting column 
electrode 62. The location of the area contacted is de- 
fined by the coordinates of the contacting active row 
electrode and the contacting column electrode. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the invention 
in its broader aspects is not limited to specific details 
shown and described herein. Accordingly, various mod- 
ifications may be made without departing from the spirit 
or scope of the general inventive concept as defined by 
the appended claims and their equivalents. 

Claims 

1. A portable telephone apparatus comprising: 



6. The portable telephone apparatus of claim 5 where- 
in said apparatus further comprises means includ- 
ing said touch-sensitive display and responsive to 
45 said direct stimulus provided thereto by said one 
push-button for generating a signal representing a 
numeral or a function associated with said one 
push-button. 

so 7. The portable telephone apparatus of claim 1 where- 
in said apparatus further comprises circuitry which 
originates a telephone call via a cellular radio net- 
work in response to said input. 

55 8. The portable telephone apparatus of claim 2, 
wherein said apparatus further comprises means 
for detecting when said flip member is in said sec- 
ond position. 
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9. The portable telephone apparatus of claim 2 where- 
in said touch-sensitive display is a liquid crystal dis- 
play having a touch-sensitive overlay. 

10. The portable telephone apparatus of claim 2, s 
wherein said plurality of functions include user-pro- 
grammable soft keys. 

11. The portable telephone apparatus of claim 3, 
wherein said main body further comprises a hinge io 
for connecting said main body to said flip member. 

12. A portable telephone apparatus comprising: 

a main body having a speaker, an antenna and is 
RF circuitry; 
a microphone; 

a flip member having an inner and outer sur- 
face; 

a keypad, located on said outer surface of said 20 
flip member, having a plurality of push-buttons 
which can be selectively actuated for operating 
said portable telephone apparatus; 
a touch-sensitive display which receives and is 
mechanically responsive to input entered from 25 
said keypad, said touch-sensitive display being 
disposed in said main body; and 
said flip member being rotatable between a first 
position in which said touch-sensitive display 
and said inner surface of said flip member are 30 
in a substantial overlapping relationship, and a 
second position in which said flip member ex- 
tends from said main body exposing a substan- 
tial portion of said touch-sensitive display. 

35 
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